INTRODUCTION
The SLAC damping ring dipol,e magnet was originally designed with removable nose pieces at the ends. Recently, a set of magnetic measurements was taken of the vertical component of induction along the center of the magnet for four different pole-end configurations and several current settings. The three dimensional computer code TOSCA', which is currently installed on the National Magnetic Fusion Energy Computer Center's Cray X-MP, was used to compute field values for the four configurations at current settings near saturation. Comparisons were made for magnetic induction as well as effective magnetic lengths for the different configurations.
2. MAGNET DESCRIPTION The magnet is a standard H-magnet with two symmetric bedstead-shaped coils of 48 turns each, as shown in Fig. 1 4. TOSCA CALCULATIONS The object of the TOSCA calculations was to determine whether the code could be used to predict the effective length of a dipole magnet using a reasonable number of nodes and within a reasonable running time. There were further questions such as whether it could predict the effects of small changes in geometry. The limit on the NMFECC Cray X-MP was 15,000 nodes. We achieved sufficient accuracy for our purposes with about 10,000 nodes, using smaller elements in the regions where the field was changing most rapidly. The elements used in the pole-end regions were 0.5 centimeter cubes, which is one quarter of the gap. Elongated hexahedrons were used in regions greater than five half-gaps from the pole-ends. Running times for the TOSCA step of the program were in the range of 30 to 40 minutes on the Cray X-MP, but the code had not been optimized.
The finite-element mesh extended from 0 to 40 centimeters in the horizontal direction, 0 to 30 centimeters in the vertical direction (in order to accommodate the bedstead coil), and 0 to 35 centimeters in the axial direction. Figure 3 shows the finiteelement mesh for one-eigth of the problem. Figure 4 shows only iron elements. These plots were generated by the pre-processor SCARPIA, which was designed to run interactively, but on this system ran too slowly to be of practical use. We used a noninteractive version of SCARPIA devised by Susarla Murty of NMFECC, which accessed a pre-composed input file. This version generated the finite-element mesh in less than two minutes of running time for the 10,000 node problem.
The B-H curve used is shown in Fig. 5 . This curve has been used in the SLAC POISSON program for most accelerator magnet designs and gives good agreement for the middle of the magnet in this case. The excitation current used in all cases was 21,539 ampere-turns per pole, which corresponds to 448.731 amperes (48 turns). While this current does not exactly match the excitation currents at which all of the measurements were made, it is at most 0.15% in disagreement, and is completely factored out in the effective-length comparisons. In modeling the pole-ends for the 70 degree cases for TOSCA, the one centimeter edge radius was approximated by a single bevel. The results for effective half-length calculations are shown in Tables I and II . The integrations were carried out from the center of the magnet to a distance of 29 centimeters from the center. The measured data was integrated from -29 centimeters to +29 centimeters by a trapezoidal summation, then divided by two for these half-length comparisons. Table I contains comparisons of the magnetic induction lengths, defined as the integral of induction from 0 to 29 centimeters divided by the induction at the magnet center. Since this is a magnet for a damping ring, a quantity of more interest than the magnetic induction length is the length of the magnetic induction squared. Thus, Table II 
